Wormlike micelle formation in peptide-lipid conjugates driven by secondary structure transformation of the headgroups.
Wormlike micelles are assemblies of amphiphilic molecules of intermediate mean curvature between spherical micelles and flat bilayer membranes, which often form in solutions of peptide amphiphiles (hydrophilic peptide modules conjugated to hydrophobic subunits). In an effort to better understand the factors controlling peptide amphiphile (PA) micellar shape, we synthetically linked a short peptide with an alpha-helix-forming tendency to a hexadecyl tail. These molecules initially dissolve as spherical micelles, which can persist for hours or days, followed by transformation to wormlike micelles, which occurs simultaneously with a transition in the secondary structure of the headgroup peptides to beta-sheet. This observation provides evidence that the extended micelle is the thermodynamically favored state sought by PA micelles in the process of forming beta-sheet structures among the head-groups, though they are not the structures formed during the initial kinetics of assembly.